Post-transcriptional regulation of methionine content in maize kernels.
Message levels for a methionine-rich 10 kDa zein were determined in three inbred lines of maize and their reciprocal crosses at various stages during endosperm development. Inbred line BSSS-53, which overexpresses the 10 kDa protein in mature kernels, was shown to have higher mRNA levels in developing endosperm, as compared to inbred lines W23 and W64A. Differences in mRNA levels could not be explained by differences in transcription rate of the 10 kDa zein gene, indicating differential post-transcriptional regulation of this storage protein in the different inbred lines analyzed. Among progeny segregating for the BSSS-53 allele of the 10 kDa zein structural gene Zps10/(22), mRNA levels are independent of Zps10/(22) segregation, indicating that post-transcriptional regulation of mRNA levels takes place via a trans-acting mechanism. In the same progeny, mRNA levels are also independent of allelic segregation of the regulatory locus Zpr10/(22). Thus, the trans-acting factor encoded by Zpr10/(22) determines accumulation of 10 kDa zein at a translational or post-translational step. Multiple trans-acting factors are therefore involved in post-transcriptional regulation of the methionine-rich 10 kDa zein.